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Detailed Report 
(Name of invention) 

composition of colored resin and product molded from the same 

Abstract 
(Object) 

The object of this invention is to acquire a molded product made from thermo 
plastic resin with a metallic appearance that looks the same from any angle and has a 
color phase with high brightness. 

(Solution) 

Colored resin that contains thermo plastic resin and sputtered metal pigment on 
the surface. 

Sphere of patent request 
(Claim 1) 

Claim 1 is concerning a colored resin which contains thermo plastic resin and 
sputtered metal pigment on the surface. 

(Claim 2) 

Claim 2 is the colored resin in claim 1 which has the following characteristics: 
The metal is in the form of either scale or flake. 

(Claim 3) 

Claim 3 is concerning the colored resin in claims 1 to 2 which has the following 
characteristics: The metal is aluminum. 

(Claim 4) 

Claim 4 is concerning the colored resin in claims 1 to 3 which has the following 
characteristics: The thermo plastic resin is at least one of the following: polyolefin based 
resin, polystyrene based resin, polycarbonate based resin, polybuthylene terephthalate 
based resin, or polyethylene terephthalate based resin. 

(Claim 5) 

Claim 5 is concerning the colored resin in claims 1 to 4 which has the following 
characteristics: It contains pigment. 

(Claim 6) 

Claim 6 is the colored resin in claims 1 to 5 which has the following 
characteristics: It contains a vinylidene fluoride ■ hexafluoro propylene co-polymer. 
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(Claim 7) 

Claim 7 is concerning the colored resin in claim 6 which has the following 
characteristics: It contains polyalkylene oxide. 

(Claim 8) 

Claim 8 is concerning a molded product which contains the colored resin in 
claims 1 to 7. 

Detailed explanation of this invention 
[0001] 

(Field that this invention belongs to) 

This invention is concerning a thermo plastic colored resin for molded product 
which has special design features and molded product containing the same. 

[0002] 
(Prior art) 

Former techniques used to give a metallic appearance with bright color to product 
molded from thermo plastic resin used metallic powder, metallic foil, or pearl pigment 
made by coating the surface of mica powder with titanium dioxide. When metallic 
powder, metallic foil film, etc., are used in the thermo plastic resin, a metallic appearance 
can be achieved easily. However, when color with high brightness is required, the 
metallic appearance is lost due to shielding by the pigment. With pearl pigment, bright 
color can be acquired depending on the pigment used. However, in this case, the color 
looks different when viewed from different angles, or the metallic appearance is lost. In 
addition, molded products which use metallic powder, metallic foil, or pearl pigment are 
prone to gum in the die opening and damage appearance very badly during extrusion, etc. 

[0003] 

(Problem that this invention tries to solve) 

The object of this invention is to acquire a molded product made from thermo 
plastic resin which has a metallic appearance that does not change when viewed from 
different angles and a color with high brightness. Another object of this invention is to 
acquire a molded product with these features without gumming during the molding 
process. 

[0004] 

(Steps for solution) 

The inventors of this invention made through research on this matter. As a result, 
they found that it is possible to produce a metallic appearance and bright color by using 
colored resin which contains thermo plastic resin with sputtered pigment on the metal 
surface. In addition, it was found that colored resin with sputtered pigment containing 
vinylidene fluoride ■ hexafluoro propylene co-polymer or vinylidene fluoride • hexafluoro 
propylene co-polymer and polyalkylene oxide will not gum up the die during extrusion. 
These findings led to this invention. This invention improves various problems with the 
prior art stated above, and it offers a colored resin which has a metallic appearance and 
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bright color at the same time. Also, this colored resin can be extruded or molded without 
damaging the appearance. 

[0005] The 1 st invention is concerning a colored resin which contains thermo plastic resin 
and sputtered metal pigment. 

[0006] The 2 nd invention is the colored resin in claim 1 where the metal is in the shape of 
scale or flake. 

[0007] The 3 rd invention is the colored resin in claims 1 to 2 where the metal is 
aluminum. 

[0008] The 4 th invention is the colored resin in claims 1 to 3 which has the following 
characteristics: The thermo plastic resin is at least one of the following: polyolefin based 
resin, polystyrene based resin, polycarbonate based resin, polybuthylene terephthalate 
based resin, or polyethylene terephthalate based resin. 

[0009] The 5 th invention is the colored resin in claims 1 to 4 which contains pigment. 
[0010] The 6 th invention is the colored resin in claims 1 to 5 which contains vinylidene 
fluoride • hexafluoro propylene co-polymer. 

[001 1] The 7 th invention is the colored resin in claim 6 which contains polyalkylene 
oxide. 

[0012] The 8 th invention is concerning a molded product which contains the colored resin 
in claims 1 to 7. 

[0013] 

(Examples of practice of this invention) 

The thermo plastic resin used in this invention can be polyolefin based resin, 
polystyrene based resin, polycarbonate based resin, polybuthylene terephthalate based 
resin, or polyethylene terephthalate based resin, etc. An automobile bumper can be made 
of a polyolefin based resin such as polyethylene, polypropylene, or polybutene. 
Polypropylene is especially good. 

[0014] The metal used in this invention can be scale, flake, powder, granular, irregular 
granular, etc. However, in order to produce a metallic appearance, scale or flake is 
desired. The size of the metal particles should be between 1 (im to 1000 jam. If the metal 
is less than 1 jim, the metallic appearance will not be pronounced. Meanwhile, if the 
metal is bigger than 1000 jam, it may project from the surface of the molded product and 
damage the appearance. The metal used in this invention can be gold, silver, copper, tin, 
nickel, iron, or aluminum. Considering price, usability, rust, etc., aluminum is good. 
[0015] The pigment used in the sputtering method of this invention may be azo based 
pigments such as monoazo, disazo, condensed azo; phthalocyanine based pigments such 
as cyanine green, cyanine blue; condensed polycyclic based pigment such as 
anthraquinone, quinacridone, perylene, quinophthalone, isoindolinone, dioxadine, etc.; or 
diketopyrolopyrrole base pigment. 

[0016] The sputtered pigment used in this invention is made by applying the above 
pigment on the surface of the metal above by sputtering. 100 weight parts of metal 
should be coated with 20 to 100 weight parts of pigment. 

[0017] The sputtering method generally has the following steps. Inert gas in a low- 
pressure or vacuum container is ionized. The ions are accelerated into the surface of a 
target, and target molecules are ejected and attached to the surfaces around the target. 
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[0018] The colored resin of this invention contains thermo plastic resin and sputtered 
pigment. To attain subtle variations in the color of the molded product, it may also 
contain other pigment. This pigment can be the same as the sputtered pigment, or it may 
be inorganic pigment such as iron oxide, titanium oxide, titanium yellow, cobalt blue, or 
carbon black, etc. 

[0019] The colored resin of this invention can either colored pellets used directly or a 
coloring agent (master batch) of pellets that contains a high concentration of sputtered 
pigment + pigment. In the former case, the colored resin is used as it is in a process such 
as extrusion, injection molding, blow molding, vacuum molding, etc. In the latter case, 
the colored resin is mixed with thermo plastic resin, and a molded product is acquired the 
same as above. The colored resin of this invention should be combined in the following 
ratio: thermo plastic resin / sputtered pigment = 99.9 / 0.1 to 50 / 50. If the sputtered 
pigment ratio is 0.1 % or so in the molded product, a metallic appearance is acquired. 
When it contains additional pigment, the sputtered pigment (sputtered pigment + 
pigment) should be at least 3 %. 

[0020] The colored resin of this invention contains thermo plastic resin, sputtered 
pigment, and pigment, etc., as stated above. It also can contain vinylidene fluoride • 
hexafluoro propylene copolymer, or vinylidene fluoride • hexafluoropropylene copolymer 
and polyalkylene oxide. This vinylidene fluoride • hexafluoro propylene copolymer 
prevents gumming which is prone to occur when a colored resin is molded. The gum is 
generally an accumulation around the die when colored resin is extruded. Its cause is 
thought to be the fact that colored resin thermally deteriorates inside the extruder. This 
deterioriated part separates at the die opening from the part which is not deteriorated and 
then turns to carbide. With extrusion, this is a factor for damaging appearance of the 
molded product or reduced process efficiency. When a colored resin is used in such a 
process, vinylidene fluoride • hexafluoro propylene copolymer is especially desirable. 
[0021] The polyalkylene oxide used with the vinylidene fluoride • hexafluoro propylene 
copolymer may be polyethylene oxide, polypropylene oxide, chlorinated polyether (called 
as penton also), etc. Polyethylene oxide is especially suitable. 
[0022] The amount of vinylidene fluoride • hexafluoro propylene copolymer, or 
vinylidene fluoride • hexafluoropropylene copolymer and polyalkylene oxide should be 
30 to 1000 ppm per thermo plastic resin. 

[0023] The colored resin of this invention contains thermo plastic resin and sputtered 
pigment. In addition, metal soaps such as mid or low molecular weight polyethylene 
wax, ethylene bis stearyl amide, zinc stearate, calcium stearate can be used as the 
sputtered pigment. Antioxidants or UV absorbents can be dispersed in the pigment in the 
range which does not interfere with the effects of this invention in order to prevent 
deterioration of the colored resin and of the molded products. 
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[0024] 

(Examples of practice) 

This invention is explained in more detail using examples of practice. 

Example of practice 1 to 6 

The colored resin shown in table 1 was turned into granules by a single axis 
molten kneading machine. This colored resin was used to extrude a 120 x 2 mm (width x 
thickness) sheet. Gumming was observed visually, and luster and directional dependence 
of the color phase were evaluated. The results are shown in table 3. 

Granule making condition: 
cylinder temperature 220°C 
screw diameter 30 mm L/D = 34 
screw rotation 100 r.p.fti. 

Sheet molding condition 
cylinder temperature 220°C 
screw diameter 30 mm L/D = 34 
screw rotation 100 r.p.m. 

[0025] 

examples of comparison 1 to 4 

The colored resin shown in table 2 was granulated in a single axis molten kneading 
machine the same as in example of practice 1. This colored resin was used to extrude a 
120 x 2 mm (width x thickness) sheet the same as example of practice 1. Gumming was 
and observed visually, and luster and directional dependence of the color phase were 
evaluated. The results are shown in table 3. 
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table 1 





Example of Practice 




1 


2 


3 


4 


5 


6 


Polypropylene resin 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Phthalocyanine blue 


0.7 




0.7 




0.7 




Sputtering pigment 
(quinacridone) 


1.4 




1.4 




1.4 




Pyrylene red 




1.3 




1.3 




1.3 


Sputtering pigment 
(phthalocyanine blue) 




1.0 




1.0 




1.0 


Low molecular weight 
polyethylene wax 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


vinylidene fluoride • 

hexafluoropropylene 

copolymer 






0.05 


0.05 


0.02 


0.02 


Polyethylene oxide 










0.04 


0.04 



[0027] 
table 2 





Example of Comparison 




1 


2 


3 


4 


Polypropylene resin 


100.0 


100.0 


100.0 


100.0 


Phthalocyanine blue 


0.9 


0.7 


1.2 


0.8 


Quinacridone red 


1.7 


1.4 






Pyrylene red 






1.5 


1.3 


Pearl pigment (silver) 


1.2 




1.2 




Pearl pigment (rainbow 
color A) 




1.2 






Pearl pigment (rainbow 
color B) 








1.2 


Carbon black 




0.02 




0.02 


Low molecular weight 
polyethylene wax 


1.2 


1.2 


1.2 


1.2 
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[0028] 
table 3 





Brightness 


Direction of 
color phase 


Color 


Gumming 


Examples of 


1 


Good 


Good 


Good 


Slightly 


practice 


2 


Good 


Good 


Good 


Slightly 


3 


Good 


Good 


Good 


No ! 




4 


Good 


Good 


Good 


No 




5 


Good 


Good 


Good 


No 




6 


Good 


Good 


Good 


No 


Examples of 


1 


Bad 


Bad 


Bad 


Yes 


comparison 


2 


Bad 


Bad 


Good 


Yes 


3 


Bad 


Bad 


Bad 


Yes 




4 


Bad 


Bad 


Good 


Yes 



[0029] 

(Effects of this invention) 

According to this invention, it is possible to acquire molded product which 
consists of thermo plastic resin with a metallic appearance that does not change with 
viewing angle and a color phase with high brightness. Also, it is possible to acquire a 
molded product with special effects without gumming in the molding process. 
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